Cell-surface regulation of the human alternative pathway of complement. Sheep but not rabbit erythrocytes express factor I-dependent cofactor activity.
When incubated in normal human serum, rabbit erythrocytes are haemolysed as a result of activation of the alternative pathway of complement (APC), but sheep erythrocytes do not spontaneously activate the human APC under physiological conditions. The mechanism for this difference has been attributed to differences in the relative affinity of membrane-bound C3b for its natural ligands, factor B and factor H, that favour the formation and stability of the APC C3 convertase on rabbit erythrocytes and inhibit convertase activity on sheep erythrocytes. Previous studies have also suggested that factor I inactivated C3b on sheep erythrocytes more effectively than on rabbit erythrocytes. Further, sheep erythrocytes have recently been shown to have a membrane protein that associates non-covalently with cell-bound C3b, but rabbit erythrocytes lack a predominant C3b binding protein. Together, these results suggested the possibility that sheep but not rabbit erythrocytes have a membrane constituent with factor I cofactor activity. To investigate this hypothesis, rabbit and sheep erythrocytes bearing radiolabelled C3b were treated either with factor I or with factor I and factor H, and conversion to iC3b was assessed by autoradiography. Factor I caused a concentration-dependent conversion of C3b to iC3b on sheep erythrocytes; however, only trace amounts of C3b on rabbit erythrocytes were degraded even when high concentrations of factor I (83 micrograms/ml) were used. While C3b on rabbit erythrocytes was converted to iC3b by the combination of factor H and factor I, much less factor H was required for the same degree of conversion of C3b on sheep erythrocytes. Treatment of sheep erythrocytes with neuraminidase had no effect on either factor I-dependent cofactor activity or the capacity of factor H to serve as a factor I cofactor. Sheep erythrocytes did not manifest decay accelerating activity, however, suggesting that the factor I cofactor constituent is a functional analogue of the human membrane cofactor protein.